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ABSTRACT 
Random samples of Gerres filamentosus Cuvier from the Netravathi-
Gurpur, Mulky, Kallayanapura, Mabukala and Kundapura estuaries of the 
southern Karnataka Coast were collected in the years 2000, 2001 and 2002, 
and length-weight relationships for each estuary were derived using multiple 
linear regression technique with one dummy variable. Hence, combined or 
sex-wise length-weight relationships were obtained after testing for 
homogeneity and isometric growth condition of fishes for each estuary by t-
test. The extent of closeness of length-weight relationships between sexes 
and among estuaries for different years is explained by a trend line graph. 
The whole process of multiple linear regression analysis with one dummy 
variable is a better substitute for the analysis of covariance technique. 
Keywords: Gerres filamentosus, estuaries, length-weight relationships, 
multiple linear regression technique 
INTRODUCTION 
The study of the length-weight 
relationship of any species forms an 
important component for use in yield 
models. Many references are available on 
length-weight relationships of marine 
species, and studies on estuarine fishes of 
Indian coast are rare with regard to stock 
assessment and related aspects like 
estimation ofpopulation parameters, length-
weight relationship, spawning biology, and 
recruitment pattern. No references are  
available on length-weight relationships of 
Gerres filamentosus Cuvier along the 
Indian Coast except for Kurup and Samuel 
(1987) who have studied the length-weight 
relationship, relative condition factor and 
spawning biology of G. filamentosus of 
Vembanad Lake. An attempt was made in 
the present investigation to study the length-
weight relationships of G. filamentosus in 
five estuaries of the southern Karnataka 
Coast, which stretches from Talapady to 
Byndoor. 
* Forms a part of the project on the stock assessment of commercially important estuarine fishes from 
the Southern Karnataka Coast 
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In the present study, random samples 
of G. filamentosus were collected from 
Netravathi-Gurpur, Mulky, Kallyanapura, 
Mabukala and Kundapura estuaries for a 
period of about three years from April 2000 
to December 2002. The fish were caught by 
different types of gear like cast nets, surface 
gill nets and drift nets with varying mesh 
sizes from 20 to 60 mm. This species is 
abundant in the estuaries of the southern 
Karnataka Coast, which is supported by 
another species G. abbreviatus. Landings 
of other species like G. setifer, G. oblongus 
and G. oyena were very scarce during the 
period. It was estimated by the authors 
that the contribution of the Family Gerridae 
to the total estuarine fish landings of the 
Southern Karnataka Coast was in the range 
of 12 to 15% in a year. A total of 2214 
specimens were measured for total length 
(distance from tip of snout to tip of lower 
caudal fin) and body weight from five 
estuaries of which the present study is 
based on 985 male and 1011 female G. 
filamentosus. The remaining 218 specimens 
were indeterminates in the whole sampled 
lot. The length-weight relationships were 
derived using multiple linear regression 
equation of the form: 
Y = Ao + Al + AiD + BoX + B i(DX), 
where, D = 0, if fish is female 
= 1, if fish is male 
D = Dummy variable 
Ao = Common intercept of basic log 
length-weight relationship (of female fish 
since D = 0) 
Al = Difference in the 2 intercepts (of 
female and male log length-weight 
relationships) 
Bo = Regression coefficient (of female 
log length-weight relationship since D = 0) 
B 1 = Difference in the 2 regression 
coefficients (of female and male log length-
weight relationships) 
X = Log length 
Y = Log weight 
Draper and Smith (1998) have explained 
in detail the theoretical aspects of multiple 
linear regression of the above type. While 
fitting the above multiple linear regression 
equation on D (sex), X (log length) and DX 
(joint variation of sex and length), the 
coefficients Ao, A1, Bo and B1 were tested 
for departure from zero using the test 
statistic: 
t = (coefficient - 0)/Standard error of 
the coefficient 
Here, the coefficients A o and Bo were 
always found to be significant. If A I and/or 
B 1 were significant, the separate length-
weight relationships in the logarithmic form 
were derived by inserting D = 0 for females 
and D = 1 for males in the fitted multiple 
linear regression equation as: 
Y = Ao + BOX for females and Y = (Ao + 
A1 ) + (Eo + B 1) X for males 
If both Al and B1 were not significantly 
different from zero, there was no significant 
difference in the intercepts and regression 
coefficients of the two length-weight 
relationships. Hence, the combined length-
weight relationship for males and females 
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for each estuary was derived as the average 
of the individual length-weight 
relationships as: 
Y = A. + A1/2 + BoX + B 1X/2 
The coefficient B. was tested for 
isometry using the test statistic: 
t = (B. - 3)/Standard error of B. 
Further, when B. was tested for 
isometric growth by t-test, the result was 
extended to see whether regression 
coefficients of the two sexes were the same 
based on the significance of B i . Accordingly, 
if both the null hypotheses B. = 3 and B 1 = 
0 were accepted, there was no significant 
difference in the two regression coefficients 
of males and females (since B 1 = 0), and 
both the regression coefficients exhibited 
isometric growth. Thus, multiple linear 
regression analysis with one dummy 
variable is a better substitute for the 
analysis of covariance technique of Snedecor 
and Cochran (1968) to test for the 
homogeneity of length-weight relationships 
and to derive pooled length-weight 
relationship in fishes. Graphical method of 
comparison of log obesity (A) and growth 
condition (b) values of male and female 
relationship among estuaries for each year 
and among years for each estuary were 
made to know the extent of closeness of 
relationships instead of mere graphic 
representation of the length-weight 
relationship (w = alb) which does not give 
more information on the length-weight 
relationship. MINITAB software was used 
for fitting the multiple linear regressions 
with one dummy variable. All test statistic 
values were compared with the critical value 
of 1.96 at p = 0.05. 
RESULTS 	 DISCUSSION 
Homogeneity and Isometry of 
Length-weight Relationships 
Table 1 gives the multiple linear 
regressions of Y on X and DX for Netravathi-
Gurpur, Mulky, Kallyanapura, Mabukala 
and Kundapura estuaries in the years 2000, 
2001 and 2002. The goodness of fit of these 
multiple linear regressions with one 
dummy variable is indicated by R2 values. 
It can be seen from Table 1 that there was 
no 'significant difference in the length-
weight relationship of males and females of 
G. filamentosus in all the estuaries 
excluding Mulky in 2000, and Netravathi-
Gurpur and Mabukala estuaries in 2001, 
since in these estuaries, A l and B 1 
coefficients are significantly different (p < 
0.05). The growth condition of G. 
filamentosus in the five estuaries of the 
Southern Karnataka Coast varied from 
2.5409 (Mabukala Estuary in 2002) to 
3.7947 (Kallyanapura Estuary in 2000). In 
most of the estuaries, there was isometric 
growth in all the three years indicating 
proportional weight in G. filamentosus as 
cube of its length with more or less uniform 
body shape. Individual length-weight 
relationships for males and females are 
also shown in Table 1 for each estuary, 
though combined length-weight would be 
desirable to compare the extent of closeness 
of relationships. 
Comparison of Growth Condition 
and Log Obesity Values 
On the perusal of multiple linear 
regressions in Table 1, it is obvious that in 
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each of the multiple linear regressions of 
G. filamentosus, the coefficients Al and B 1 
are almost equal and opposite in sign. That 
is, Al = -B 1 or -A1 = B 1 . Accordingly, the 
difference in the regression coefficients of 
the sexes was almost equal to the difference 
in the log obesity values, which are found 
to be true for individual length-weight 
relationships of males and females. Further, 
growth conditions (b values) were directly 
proportional to log obesity (A values). This 
is found to be true for all the length-weight 
relationships of G. filamentosus in all the 
estuaries for any year irrespective of the 
type of growth condition in the fish. In 
other words, the growth condition of G. 
filamentosus is dependent on the 
slenderness of the fish. This fact is obvious 
from Table 1. Kurup and Samuel (1987) 
have derived the length-weight 
relationships of G. filamentosus as: log w = 
-1.3224 + 2.8740 logl and log w = -1.2874 + 
2.8381 log 1 for males and females, 
respectively, in Vembanad Lake. These 
relationships indicate a negative allometric 
growth condition in G. filamentosus. These 
relationships support the findings of the 
present study that A is inversely 
proportional to b in any length-weight 
relationship, and the coefficients, B 1 = 
+0.0359 and A1 = -0.0350 are approximately 
same and opposite in sign. 
Trend Line Graph of b and A Values 
Fig. 1 is drawn to indicate the growth 
conditions, and log obesity values between 
the males and females of G. filamentosus 
in the form of trend line graphs in different 
estuaries instead of non-linear  
representation of length-weight 
relationships of the form w = alb which do 
not show the extent of homogeneity or 
otherwise oflength-weight relationship of 
the sexes. Fig. 1 shows the variation in B 1 
and Al values of each estuary in the three 
years to know the extent of homogeneity of 
length-weight relationships. When pooled 
length-weight relationships for males and 
females of G. filamentosus in each year are 
derived, it is noted that the average growth 
condition of G. filamentosus in the estuaries 
of the Southern Kamataka Coast has 
declined successively for the three years by 
about 11% in females and 4% in males on 
an average, which requires further 
investigations. 
CONCLUSION 
From the present studies, it can be 
seen that there is more or less uniform 
growth condition in G. filamentosus in all 
the estuaries. Comparison of b values in 
the length-weight relationships of male and 
female fish with the test on isometric growth 
using the multiple linear regression analysis 
with one dummy variable instead of analysis 
of covariance technique is acceptable to 
any species. 
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